What smart grids tell about innovation narratives in the European Union: Hopes, imaginaries and policy  by Vesnic-Alujevic, Lucia et al.
OW
U
L
E
a
A
R
R
2
A
A
K
S
K
E
S
S
1
s
p
s
a
w
o
c
[
e
w
n
i
t
[
a
m
a
h
2Energy Research & Social Science 12 (2016) 16–26
Contents lists available at ScienceDirect
Energy  Research  &  Social  Science
jo ur nal home p age: www.elsev ier .com/ locate /erss
riginal  research  article
hat  smart  grids  tell  about  innovation  narratives  in  the  European
nion:  Hopes,  imaginaries  and  policy
ucia  Vesnic-Alujevic ∗, Melina  Breitegger,  Ângela  Guimarães  Pereira
uropean Commission, Joint Research Centre, Via E. Fermi 2749, 21027 Ispra, Italy
 r  t  i  c  l e  i  n  f  o
rticle history:
eceived 29 June 2015
eceived in revised form
7 November 2015
ccepted 30 November 2015
vailable online 21 December 2015
eywords:
mart grids
a  b  s  t  r  a  c  t
Techno-scientiﬁc  imaginaries  implicitly  frame  policy  agendas  that  protect  and  motivate  new technolo-
gies.  In this  paper we  focus  on how  smart  grids  (SG)  are  portrayed  in European  policies  and  through  social
actors’  discourses,  as  well  as, what  their  signiﬁcance  for citizens  is claimed  to  be.  Drawn  upon  the  concept
of  socio-technical  imaginaries  we  explore  the  discourses  of  social  actors  regarding  the  implementation
of  SG  in the European  Union,  from  policy  makers,  industry  and  consumer  perspectives.  In  order  to  do
so,  we use  knowledge  assessment,  a qualitative  approach  that  looks  into  the  pedigree  of the  knowledge
input  in policy  processes  and  its  quality  in terms  of  ﬁtness  for purpose  and function.  Through  the  analysis
of  EU  policy  documents  related  to  SG and interviews  conducted  with  relevant  social  actors,  we lookednowledge assessment
U policy
takeholders
TS
at  the ofﬁcial  visions  about  SG coming  from  the  policy  sphere,  the  main  supporters  of  the  SG  vision  and
proposal.  We  looked  into  discourses,  factual  or imaginary  argumentation  and  justiﬁcations,  promises,
motivations,  appeals  to  the public  and  other  narrative  elements  that  scaffold  the  SG  vision  in Europe.  We
conclude  that the SG  proposal  is aligned  with  current  innovation  narratives  in  the  EU but presents  some
disconnects  with  citizen  debates.
© 2015  The  Authors.  Published  by Elsevier  Ltd.  This  is an  open  access  article  under  the  CC  BY-NC-ND. Introduction
We  can start with the question: “What are smart grids?” and
oon discover that the answer to this basic question is not so sim-
le. There are no clear deﬁnition of the term “smart grids” (SG) and
cholars (eg. Spaeth [47] mostly agree that the deﬁnitions given
re very general and abstract. For the purposes of this paper, we
ill use the one provided by the European Smart Grids Technol-
gy Platform [17] that deﬁnes SGas “an electricity network that
an intelligently integrate the actions of all users connected to it
. . .]  in order to efﬁciently deliver sustainable, economic and secure
lectricity supplies”. Other deﬁnitions suggest that the energy grid
ill become “smart” when Information and Communication Tech-
ologies (ICTs), including artiﬁcial intelligence become a part of it,
.e., the electrical network will be upgraded into an intelligent grid
hat will lead to a more sustainable and efﬁcient electricity system
56]. This seems to be connected to a wider trend of characteriz-
 Disclaimer: The opinions expressed in this article are solely those of the authors
nd cannot be attributed to the European Commission in any circumstance.
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214-6296/© 2015 The Authors. Published by Elsevier Ltd. This is an open access article unlicense  (http://creativecommons.org/licenses/by-nc-nd/4.0/).
ing new technologies as “smart”. Strengers [53] deﬁnes it as “an
ultimate desired state across all aspects of contemporary life [. . .]
employed by its proponents as a means of imagining and realising
social and technological progress, while simultaneously solving a
range of social and environmental problems” (p.1).
Although we see that there are many big promises and justiﬁca-
tions linked to the SG technology, propagated as technological and
ﬁnancial necessity, there is still great uncertainty of how SG will
function in practice (e.g. De Castro and Dutra, Guizani and Anan,
[13,24]. In addition, smart grids are said to have an impact on users’
daily lives, as well as that their implementation depends on users
and not only on the producers.
In this paper, we  look at visions of SG permeating Europe
through EU policy initiatives,as well as in the discourses of stake-
holders. When the notion of SG ﬁrst appeared, it created a buzz
and it was  followed by large promises. This innovative technology
should provide more sustainable, efﬁcient and secure electricity
systems with lower loss of energy. Strengers [53] refers to SG as
“smart utopia”. Large quantities of money have been invested in
R&D programs around the world to deal with research and prac-
tical implementation. Not surprisingly, there is still a great deal
of uncertainties, namely about how SG will work when they are
implemented; for the moment only limited demonstration projects
exist [38].
der the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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It is believed that SG and other emerging technologies, placed
nder the broader concept of the Internet of Things,1 because of
he expected high degree of ubiquitous connectivity among bil-
ions of devices—will have considering impacts on people’s lives.
hile creating a tension between the public and the private, they
ry to redeﬁne our everyday lives and consequently raise a series
f ethical and societal issues that we need to deal with [22].
As the success of the new energy system depends on users and
ot only on the producers, it often happens that “selected” beneﬁts
f such systems are emphasised and conﬁdently communicated to
he public, while the challenges and risks are often kept away from
he larger population’s ears. This is actually described by Jasanoff
nd Kim [32], p. 190) as a known quality of the North Ameri-
an sociotechnical imagination about technology. Such “selected”
eneﬁts are seldom articulated as economic beneﬁts for the corpo-
ations that will run the sustaining businesses. Instead, as we  will
ee they appear in guises of societal welfare.
As we will see further on, while talking about citizens, differ-
nt authors of SG documents, papers or interviewees use different
otions. Some refer to “consumers”, “users” or even “participants”
n the grid, while others insist on “citizens” or they use inter-
hangeably the terms “citizens” and “consumers”. This difﬁculty
o distinguish between these terms has already been noticed by
ivingstone et al. [35] in connection to media policieswhere the
otions of “citizen”, “consumer”, “citizen-consumer” and “public”
ere used interchangeably. Livingstone et al. [35] argue that the
lurring notions are more than only semantics, but have to do with
ifferences between citizen interest and consumer issues. Simi-
arly, in an essay on the changing role of participation in social
olicy, Cornwall and Gaventa [10] noted that there is “a shift from
 focus on clients or consumers of social policies as users and
hoosers to a more active engagement of citizens as agents in the
aking and shaping of the social policies that affect their lives” (p.
). Based on these two arguments and the fact that in our study
he agency of citizens is important, as well as the citizens’ interests
hat are broader than consumers’ ones, we chose to use the term
citizens”.
In this paper, we are looking at SG from the perspective
f science and technology studies, i.e., social sciences, which is
ot commonly found in energy research publications, but rather
arginalized [48]. Sovacool [48] argues that there is space and
otential for broadening the ﬁeld to topics and methods that
re more of interest to social scientists, such as energy poverty,
ehaviour, social construction of technology systems, interviews,
ocus groups and so on. This is important as the social context that
urrounds energy system cannot be neglected as they mutually
nﬂuence and depend on each other.
The paper starts with the analysis of a EU policy document on
G, the Communication on Smart Grids. A Communication is an
mportant policy document of the European Commission, because
t serves as basis for the regulation that is later adopted in the
uropean Parliament. After its adoption, it affects the entire Euro-
ean Union and consequently the rest of the world. At the EU level,
he conversations about SG started slightly before 2005 when the
uropean Commission Directorate General for Research created
he European Technology Platform for the Electricity Networks of
he Future, also called European Technology Platform Smart Grids
www.smartgrids.eu), with more than 100 stakeholders and the
upport of Framework Programs 5 and 6. The Platform consists
1 The Internet of Things (IoT) refers to the integration of “real” physical world
ith the virtual one and can be deﬁned “as a global network infrastructure, link-
ng uniquely identiﬁed physical and virtual objects, things and devices through the
xploitation of data capture (sensing), communication and actuation capabilities”
22], p.8). & Social Science 12 (2016) 16–26 17
of industry and academia. If we look at members of three work-
ing groups listed on the website, we  see that the majority come
from industry, especially in the WG3  Demand side, metering and
retail, where out of 43, 39 are from industry, 1 from the European
Commission and 3 from academia.
1.1. Social constructionism and sociotechnical imaginaries
Contrary to the concept of technological determinism, social
constructionism considers technologies as socially constructed
[41]. Following the social constructivist theory, one could argue
that technologies represent an outcome of the discussion and
negotiation between relevant social groups, i.e., stakeholders that
have their own  interests grouped in alliances. These stakehold-
ers include, in this case, scientists and technologists, but also
economists, policy makers, entrepreneurs, citizens being an impor-
tant category of stakeholders. Different stakeholders have different
interpretations of technology. Interesting for our discussion here
is what is designated by “sociology of expectations”; it explores
what is possible for the future and how expectations are struc-
tured, how they appear, disappear or resist and inﬂuence different
stakeholders [55,46]. Borup et al. [5] argue that the scientiﬁc and
technological change depends on the expectations and visions that
are key for mobilizing resources. Here, the terms “expectations”
and “visions” are used to a great extent as synonyms with the only
difference of the latter as having a more normative character [5].
Skjølsvold [46], for instance, is looking at the implications of the
expectations in technology development for shaping policy regula-
tions. Similarly, we  are interested in exploring which stakeholders’
groups decide about which technologies are meaningful, i.e., useful
(for them) in any way, by for example, bringing proﬁt or giving more
comfort to their professional and/or private lives, since, through
powerful discursive forces, stakeholders co-create values about a
speciﬁc technology.
While the social constructivist theory focuses mainly on knowl-
edge production, we ﬁnd more useful for our endeavour the concept
proposed by Jasanoff [28] of co-production—i.e., “the simultane-
ous production of knowledge and social order”,in other words,
“the production of mutually supporting forms of knowledge and
forms of life”. As we  are interested in the “complex relationships
among knowledge, its application and power”, the ‘co-production’
of science, technology embedded in the broader socio-cultural and
political context [33] inspires our work on knowledge assessment.
Moreover, ‘co-production’ is at the core of the concept of sociotech-
nical imaginaries, which will be further discussed. Skjølsvold [46]
also looks at the concept of co-production when discussing how
“future visions [of energy system in Norway] impact technology
development and policy making while technology development
shape visions” (p.35)
The concept of socio-technical imaginaries was  introduced by
Jasanoff and Kim [31]; they studied energy policies in the USA and
South Korea through the exploration of the imaginaries that guided
past energy policies in those countries. This concept explains how
visions about possible futures are produced being deﬁned as “col-
lectively imagined forms of social life and social order reﬂected in
the design and fulﬁlment of nation-speciﬁc scientiﬁc and/or tech-
nological projects” [31], p. 120). For example, a dominant imaginary
related to energy future is based on alternative sources of energy
“that promise to be clean, efﬁcient, and superabundant” [32], p.
189). The study Jasanoff and Kim conducted in 2013, adds the cross-
national comparison among the USA, South Korea and Germany,
which eases the identiﬁcation of these imaginaries and explains
similarities and differences among them and their further implica-
tions.
Imaginary is understood as an important cultural resource,
as it projects new goals and “forms of life”. In order to charac-
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erise different stakeholders’ visions, we use here the concept of
ociotechnical imaginaries which are mostly visible at moments of
o-production and linked to this concept [29], by explaining why
some envisioning of scientiﬁc and social order tend to win  support
ver others—in other words, why some orderings are co-produced
t the expense of others.”(The Sociotechnical Imaginaries Project,
011). As Jasanoff and Kim [31] suggest, imagining futures is a con-
titutive element of social and political life as it gives collective
isions of what a good society should look like. Also, the political
ulture and practices can have an important role in stabilising imag-
naries and producing systems of meanings, leading to the shared
nterpretation of social reality and the co-production of social order.
everal scholars (e.g. Casper and Clarke, Star and Griesemer [8,50]
howed how ambivalences among actors may  still allow the devel-
pment of new technologies and sometimes even reinforcing and
ustaining it. In a study of small modular reactors Sovacool and
amana [49] argue that the visions are “full of contradictions, era-
ures and tensions” (p. 116); yet, different visions together create
onvergence and cater for different needs, thus obtaining support
rom other social actors. Therefore, we can say that in many cases
hese processes continue despite controversies and heterogeneous
isions of different stakeholders.
In Europe the innovation narrative seems to be gearing polit-
cal action; the Innovation Union2 has been heralded as the way
ut for political and social cohesion in the Union. By looking at
he discourses of policy-makers, one can tap into the imaginar-
es that sustain the innovation hype; for example, innovation is
ardly critically presented in the discourse, being used instrumen-
ally to justify the ‘desirability’ of speciﬁc paths in development
nd deployment of technology. The discourses we looked at mostly
erve the purpose of justifying new investments in ﬁelds of sci-
nce and technology that could beneﬁt from a deep interrogation
ith regards to their usefulness (social purpose) in relation to
rand challenges as well as their ethics—see for example den Hove
t al. (2011). Civic epistemologies—i.e., the grounds and ways in
hich public knowledge develop [30,39]—interest what we  see as
he grounds for potential disconnects between publics’ and pol-
cy views and knowledge around SG. Hence, it is important for
ur remit to investigate how knowledge in this ﬁeld is negotiated
mong all relevant parties if and when policy makers make room
or citizen engagement. Ideally, imagining energy futures (includ-
ng their governance) ought to be a co-construction necessarily
nvolving societal partnerships. Hence, we use the two  inter-linked
oncepts of imaginaries and civic epistemologies for questioning
he relationship between policies and cultural practices and ques-
ion what techno-scientiﬁc imaginaries (values and normativities)
et institutionalised in this sector, in addition to exploring the nor-
ative challenges arising from the technological design following
urri [7] suggestion.
.2. The citizen in SG
Some scholars (e.g. Mah  et al. [38] believe the State plays a cen-
ral role in technological and industrial innovation. Mah  et al. [38]
tart from the monopoly power of the State and argue that its two
ain roles are “ﬁrstly, to introduce policies that facilitate structural
hanges by overcoming information, coordination and externality
ssues; and secondly, to introduce policies that aim at protecting
ome selected ﬁrms and industries” (p.6). Based on this, Mah  et al.
38] further suggest that governments have an important and cen-
ral role in the early stage of SG development, because they facilitate
he sustainability transition process and introduce new technolo-
2 See for example, http://ec.europa.eu/research/innovation-union/index en.cfm. & Social Science 12 (2016) 16–26
gies to citizens through visioning, policy formulation and regulating
the electricity market. Also, the business sector and consumers play
a role in the reinforcement of the transition capacity.
When it comes to the European Union, the technology optimism
is present but lately there are some initiatives for acknowledg-
ing the citizen perspective as well. For sometime the Commission
has in place a system for online consultations, and more recently
“citizen initiatives” whose goal is to have proposal from citizens
about what to legislate; in addition the Horizon 2020 framework
program of research main lemma  is Responsible Research and Inno-
vation whose main pillars include public engagement. However
they present many limitations and are not applied to all ﬁelds, as
we will see further.
In the governance of the energy distribution sector, the focus
of our paper, one of the biggest governing challenges in relation to
the SG is the emergence of new business models and new actors,
but above all the new two-way utility–consumer relationship [38].
In fact, a distinguishable aspect of this case is the requirement for
citizens’ participation in the SG model implementation. Therefore
many stakeholders speak of empowerment of citizens through new
technologies such as SG, by which the proactive role of consumers
is implied [38]. One of the preconditions, as well as the biggest
challenge, according to Mengolini and Vasiljevska [37] is the trans-
formation of consumer culture. However, “little is known yet on
how to change and shape active participation of users in SG, thus
in supporting them in achieving their active role of co-player in the
future electricity system” [37], p.16).
In order to increase the acceptance of SG among consumers,
Stern [51] suggested three measures: easing and simplifying the
use of the technology; greater visibility of information connected
to the beneﬁts of use and; increased observability through pilot
projects. According to the Technology Acceptance Model [12] two
major factors for the formation of opinion about new technolo-
gies among citizens is the perceived ease of use and the perceived
usefulness—this is also valid for SG, as the study of Stragier et al.
[52] showed. So, in other words, the idea of empowerment seems
to be substituted by a version of the ‘public deﬁcit model’ often
used to describe public’s resistance or refusal to some technological
projects (see Ref. [59]).
In a study conducted by Hargreaves et al. [25] on British house-
holds and the use of smart energy monitors, one of the main
questions that remained unanswered was  whether it would be
really possible to change the citizens’ behaviour about energy con-
sumption. One of the questions they asked was: “If the wind fails
to blow, would households be willing to go to bed in the dark?”
(p.6118). What their study revealed is a strong resistance to such
ideas. Also, they found that smart energy monitors could promote
a feeling of both empowerment and disempowerment, depending
on users’ perceptions, as well as the social and political context in
which they are placed. In the same vein, [2] questions the under-
standing of “linear” behavioural and technological change. She uses
the concept of domestication [45] that evolved from the appro-
priation of technologies in everyday life. Aune [2] argues that the
image of rational consumer is not suitable and that “advice about
behavioural change and technologies directed towards the “home
market” have to meet the requirements of different images and
practical constructions of the home and not expect a simple diffu-
sion process of either information or energy-efﬁcient technologies”
(p.5464).
However, the role of the citizen as a consumer is often neglected
by policy makers, as well as their opinions, attitudes, drivers and
barriers towards the acceptance of the new energy system [52];
yet, they are “highly relevant” in the case of SG [40] 1859). Nyborg
and Ropke [40] question if the transition towards new models of
energy system will turn passive consumers into engaged citizens
or to be more precise, if the new system will require active engage-
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endeavour. Unintentionally, but perhaps not by chance, the major-
ity of the interviewees are members or are somehow connected
to the European Commission’s Smart Grid Task Force.5 However,L. Vesnic-Alujevic et al. / Energy Re
ent, extending the traditional consumer role. In fact, we  argue, SG
re not about consumers and users, but about the active role of cit-
zens, not only as consumers but also in shaping policies in the area
f energy, i.e., the “energy citizenship”. In a paper on Energy Citi-
enship, Devine-Wright [14] argues that in the deﬁcit view of the
ublic as energy “users” or “consumers”, we can talk about scepti-
ism in broader deliberation about energy systems, in the sense that
ecision-making processes should be left to experts or technocrats
nd not be opened to the public. At the same time, he suggests
n alternative way of representing the public: as “energy citizens”,
where the potential for action is framed by notions of equitable
ights and responsibilities across society for dealing with the con-
equences of energy consumption” (p.71). Although this idea is not
ew [44], it has been revisited in the 2000 when the deﬁcit model
tarted to be questioned. More recently, Goulden et al. [21] refer
o “energy citizen”, suggesting that the engagement of citizens is
ey for SG. In a similar tone, Nyborg and Ropke [40] suggest the
nclusion of citizens in creating visions of energy futures through
articipatory exercises.
.3. Research questions
In this paper we are exploring techno-scientiﬁc imaginaries
f SG embedded in different stakeholders’ discourses and how
hey are further incorporated in the European Union policy doc-
ments. In order to do this, we look into knowledge produced
round SG, motivations and reasoning stated by different epis-
emic communities that sustain the introduction of this technology
n our daily lives, as well as storylines developed around these
ssues embedding particular views of different stakeholders. By
dentifying relevant discourses for the case of “SG”, we also aim
t identifying key policy and corporate players, technology devel-
pers or other businesses, agencies, or other forms of relevant
rganisation.
Our main research questions are:
. What are the stakeholders’ visions and knowledge about SG?
What are they based on?
. How is the quality of knowledge on SG ensured by different
actors?
. What kind of grand narratives are SG associated with?
. What are the similarities and differences between citizens’ and
other stakeholders’ visions of SG?
. Whose imaginaries are dominant and whose are excluded?
. Approach and methodology
Knowledge assessment is a systematic approach to the evalua-
ion of ﬁtness for function of knowledge inputs in decision-making
rocesses. “Knowledge” here is not limited to “scientiﬁc knowl-
dge”, but includes other types of knowledge created in spheres of
ife and experience other than the techno-scientiﬁc one. As Funtow-
cz [19] noted a new conception of knowledge is emerging, based
n a new enriched awareness of complexity, in which a plurality of
egitimate perspectives is acknowledged and appreciated. In this
ontext, the traditional procedures of quality control in scientiﬁc
esearch do not meet the challenges [20]; the criteria and tasks
f quality assurance must explicitly involve additional values and
nterests brought by the other spheres of knowledge production,
s well as, the recognition that policy relevant science resonates
ith speciﬁc worldviews and value commitments that may  include
ntological commitments of groups other than scientists. This new
onﬁguration has been termed “post-normal science” [20] being
he basis of a new conception of knowledge assessment. In this & Social Science 12 (2016) 16–26 19
paper, we use the concept of “pedigree”.3 The concept of “pedigree”,
was initially conceived for quantitative information. Funtowicz and
Ravetz [20] argue that where quality is crucial, a pedigree is essen-
tial. Here “pedigree does not show ancestry, but it is an evaluative
description of the mode of production (and where relevant, of antic-
ipated use) of the information. Each special sort of information has
its own  pedigree; and we have found that research workers can
quickly learn to formulate the distinctions around which a special
pedigree is constructed. In the process they also gain clarity about
the characteristic uncertainties of their own  ﬁeld.” Ten years later,
[11] has extended this concept to qualitative information propos-
ing several categories to assess the quality of qualitative assertions
used to formulate policies or to support decision-making. This
extension has been applied to contexts of foresight, technology
development and environmental policy making [23], most of the
times in participatory ways, i.e., involving the relevant extended
peer community. Through a “pedigree” evaluation, we look at the
genealogy of the knowledge perpetuated in the stories told by social
actors whose narratives invoke techno-scientiﬁc claims or other
authoritative arguments. This methodology allowed us to under-
stand how knowledge is co-produced.
2.1. Research design
For the purposes of this paper, we have analysed the Com-
munication from the Commission to the European Parliament,
the Council, the European Economic and Social Committee and
the Committee of Regions “Smart Grids: from innovation to
deployment” COM (2011) 202 ﬁnal),4 published in 2011, in order
to explore how different views, visions and opinions on SGget
entrenched in policy documents and to assess the quality of knowl-
edge used and produced in the policy making process in terms of
its pedigree.
A Communication from the Commission is a mechanism to set
a policy issue before the other European institutions. It has no legal
effect but it contains the Commission’s own  thinking about the
issue of concern. As far as the cycle of policy making is concerned
a Communication is a crucial step.
So, we  have outlined assumptions, claims, framings implicit in
the discourse and investigated the sources of knowledge underpin-
ning those elements. Following, our review of the Communication
and in order to answer our research questions, explore and exam-
ine different visions of SG, we have used semi-structured in-depth
interviews. In-depth interviews are a qualitative research method,
whose main goal is to provide insight into individual perspectives
on a speciﬁc issue, idea or situation [6]. As an ethnographic method
it can provide in depth information around the topic that is dis-
cussed between the interviewer and the interviewee through the
participant’s experience [36].
We  have conducted nine semi-structured in-depth interviews
with EU stakeholders in the ﬁeldof SG, in order to further assess
knowledge used and produced to support the SG proposal. The pre-
liminary identiﬁcation of stakeholders was  based on the citations
of the Communication, but subsequently we asked the intervie-
wees to suggest other persons that they deemed relevant for our3 Which is one of the NUSAP categories; NUSAP is a notational system developed
by  Funtowicz and Ravetz [20] that is based on 5 categories: Number, Unit, Spread,
Assessment and Pedigree to evaluate the signiﬁcance of quantitative information.
See  http://www.nusap.net.
4 Hereafter we will refer to this policy document as the Communication.
5 The task force was established by the European Commission in 2009 with the
goal  of providing policy and regulatory directions for the use of smart grids as well
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s the names of the persons involved in the Task Force were not
ublic at the time we did the interviews, our choice was  led by
he relevance and position of each person in the ﬁeld of energy
nd smart electrical systems in the European Union. The interviews
asted between 45 min  and 1 h and 15 min  being conducted through
he phone/Skype by three trained interviewers. They were further
ranscribed and analysed.
We  would like to note that although our interviewees are obvi-
usly themselves citizens their invitation took into account their
ave vested roles on the smart grids debate, development and pol-
cy. It also must be clear that a clear demarcation of their positions
annot be made with regards to their vested roles as professionals
r as citizens.
Finally, we have looked at citizens’ blogs and forums in order
o understand their views and visions on the deployment of SG
nd to see their connection with the EU policy documents and
romises of main stakeholders. For the purposes of this work, no
udience research in the classical sense, was conducted; as we
onsidered citizens’ views crucially important, we chose to look
t the online sphere, a relatively new discursive space where the
reat deal of communication takes place nowadays [57,18] in many
ountries. The online sphere offers to everyone (who uses the Inter-
et) the possibilities for expressing his views and overcoming the
raditional mass media gate-keeping and control. In that way, the
nternet is a main tool for spreading diverse heterogeneous ideas
hat appear among citizens. Albeit not representative, insights into
his perspective have been important for our work because, except
or one consumer organization, citizens have not been included in
he Task Force for SG or the European Technology Platform, where
hey could have impacted the policy sphere. Neither have they been
onfronted with the issue in another way (for instance, in Italy the
mart meters have been installed without citizens being informed
bout it).
. Results
The results are structured according to the research questions
hey answer to in the following categories:
. Origins of knowledge: where we explore the sources of knowl-
edge used by stakeholders and in policy documents
. Visions: where we examine the visions discussed through the
interviews and also written in policy documents
. Major arguments against SG: where we explore citizens’ dis-
satisfaction with SG and check whether these issues have been
addressed by stakeholders
. Whose views: where we examine whose views are mostly pre-
sented in the EU policy documents.
.1. Origins of knowledge: sources used
Different stakeholders use different sources in order to build
heir knowledge. These sources are sometimes overlapping. One
f the policy makers with whom we talked and who  deals with
G seems to be using above all material produced by the industry
ector:
“One of the main sources of information is the portfolio of
projects that I have where I meet with quite a number of
stakeholders dealing with the electricity system. I therefore
meet with generators, distribution network operators and
researchers and from that I get an understanding of what is
s recommendations for standardisation, consumer data privacy and security. See
ttp://ec.europa.eu/energy/gas electricity/smartgrids/taskforce en.htm & Social Science 12 (2016) 16–26
going on in the energy ﬁeld and in power distribution. How-
ever, I of course also read various reports and articles issued in
the ﬁeld as well as the different policy documents in this area.”
(Policy maker 1, 28/8/2013)
Our industry interviewee, however, sustains that they rely to a
great extent on academic research, cooperating with universities
e.g. having master students doing their apprenticeship in compa-
nies and making the concepts developed there more concrete for
their application in the everyday life:
“Of course, we used our contacts with the university to basically
understand the concepts they are researching and investigating.
A couple of master students were working with us, not only in
setting up the concept, but also trying to make that concept
more concrete in terms of how we  should implement that con-
cept in real life, so that was  one source of information we used.
Basically there were the contacts with the technical university
in Delft and Eindhoven who  worked with us on how the con-
cept should look in terms of technology and also on what kinds
of business models should be run on the demonstration side
and the kind of user interaction we wanted to have.” (Industry
1, 24/6/2013)
Different sources are used by researchers who  work on the
issues of SG but at the same time work in collaboration with policy
makers:
“I would divide them mostly into two big categories. One is typ-
ical research, reading papers, peer reviews, publications, etc.; of
course I would include written work in this, the scientiﬁc work
my colleagues from JRC, very often in my  unit, are doing. This is
one main part. The other very important part is to deal with the
other people, mostly the project promoters and our colleagues
from DG-Energy [European Commission]. Yesterday I was  in
a meeting with professors from different parts of the world
who wanted to develop a cost-beneﬁt analysis methodology to
be applied worldwide; this was  a very interesting experience,
because you can exchange views on the assessments, and on the
electricity networks on the basis of which SG are being deployed.
Therefore, there is a very interactive part, which is dealing with
other people involved in the ﬁeld, and another part which is
purely research.” (Researcher 1, 4/7/2013)
Despite the basis of their own knowledge mentioned by the
interviewed stakeholders who were involved in the development
of the Communication, it seems to us that this document makes a
series of claims and assumptions which are poorly referenced and
justiﬁed. These claims are all very positive about the future that
SGs will bring to our electrical systems and there are no negative
aspects mentioned. Here is one example:
“Without serious upgrading of existing grids and metering,
renewable energy generation will be put on hold, security of the
networks will be compromised, opportunities for energy saving
and energy efﬁciency will be missed, and the internal energy
market will develop at a much slower pace.” (Communication,
2011, p.2)
This sentence is not supported by any reference, coming from
scientiﬁc research or any other body of knowledge. In total, the
whole Communication contains 39 references (Fig. 1). Exploring
further the origins of them, we have found that 26 referenced doc-
uments originate from the European Commission, 9 from Industry,
2 from consumer associations and 2 from professional consultan-
cies. What is interesting to note here is that the majority of these
documents are regulatory documents, such as mandates published
in the Ofﬁcial Journal of the European Union, L series (legal doc-
uments). We  argue that what seems to be missing, instead, is up
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o date scientiﬁc or technical publications that should have been a
asis for so many of the claims written in this document.
.2. Imaginaries
As we have discussed earlier, also in the SG case, visions of policy
nd industry stakeholders are mostly aligned among policy and
ndustry actors; this observation has been recognised by industry
ctors that we have interviewed, for example:
“I always think about my  vision of how the energy system has
to work in the future, in 2020, 2030, etc. Personally I am not
working on the current problems we have, so I think about how
the energy system has to work in the future and what functions
or roles we need in the future to have a sustainable energy sup-
ply, and at this level you could speak very well to the Dutch
Government, because they have the same goal. They want to
have a more sustainable energy supply. We  all have the same
problems; we do not know how we can arrange this sustain-
able energy supply. We  have the same vision and roadmaps.”
(Industry 2, 27/6/2013)
The ‘subscribed’ visions are justiﬁed within the grand challenges
ur society is facing today, namely on energy futures and are offered
s responding to our collective needs. This is in correspondence to
hat Benessia [3] has described as the imaginaries of innovation:
Wonder”: we want and of “Urgency”: we need.
Another expression of these imaginaries is the emphasis of the
hetoric on the need for inclusion of citizens and their participation
n the energy distribution systems as the main protagonists.
“There are several needs that can be met  by SG. One very impor-
tant one, which I am working on now with my  colleagues from
DG-Energy, is consumer empowerment through smart meter-
ing, demand response, the development of electricity markets
and speciﬁc contracts. The consumer today is not interacting
with the electricity system; it is just switching on the light when
needed, and not really thinking about the consequences of this
electricity behaviour in terms of consumption. First of all, it is
very important for me  that people are empowered and endowed
with the choice to decide when to consume [. . .].” (Researcher
1, 4/7/2013)
Besides empowerment of citizens, competitiveness, reliabil-
ty, security and sustainability, key ingredients of innovation and
rowth narratives are also outlined in our interviews. For exam-
le, the connection between renewable energy and SG is made as
enewable sources of energy can be used more efﬁciently within
 “smart” electrical grid that ideally should have no energy losses.
owever, all these issues are often present nowadays in rhetoric
hat is connected to the new and emerging technologies.
“Looking at the main policy objectives of the EU in terms of the
energy system, the EU and the European Commission are try-
ing to reach the objective of having an energy system which
is competitive, which is reliable or secure, and which is more
sustainable than it is now. Therefore, in order to reach that, the
European Commission tries to bring forward market principles & Social Science 12 (2016) 16–26 21
in these sectors to reach a more competitive energy system. In
order to reach a more secure energy system, the EU is trying
to decrease the dependency on foreign energy sources and to
increase dependency on domestic producer-generated energy.
That is why the European Commission tries to accelerate the
development of renewable energy production.” (Industry 1,
24/6/2013)
Another issue where both policy makers and industry develop-
ers we have interviewed had common visions was energy price.
According to them energy will become cheaper through SG (and
therefore more competitive), although it is not exactly explained
how this will happen.
“We  can also facilitate all the sustainable energy in a conven-
tional way, just to build grids, but it’s much too expensive. So,
SG are the way to make it not too expensive. We  want to make
things smart and not just conventional grids [. . .].” (Industry 2,
27/6/2013)
In this context, what seems to be agreed is that SG can lower
energy losses and the electricity can be used more efﬁciently, but
the price of the electricity that the consumers will have to pay is
still, to a great extent, unknown. Consumer organisations agree that
the SG’ rhetoric is to a great extent related to the costs and savings,
but they argue that it is not explained how consumers would save
out of it. For example, through their research [58] and Giampietro &
Kovacic (forthcoming) suggested that energy consumption has not
diminished after the introduction of smart meters, but on the con-
trary it has even increased such as in Northern Italy, for instance. In
the USA, experience suggests that costs could be lessen by SG appli-
cations, but as one of our interviewees suggested, caution should
be taken when transposing such assumptions to the EU context:
“It’s about cost and also savings potential. Because very often it
is presented that Smart meters will help consumers save energy.
But the ways in which consumers will save are actually not that
clear. Demand-response should be better deﬁned. We  need to
bear in mind that consumption patterns are different in the US
and the EU.[. . .]  It’s not only that they will get smart meters
and information but it has to be provided in some way  con-
sumers can understand and actually respond to. So the biggest
challenge is how to involve consumers” (Consumer association
representative 1, 19/7/2013)
Nevertheless, if we look at the Communication, visions are not
exactly visions of stakeholders we had a chance to hear. They are
mostly a part of a homemade rhetoric taken from the EU2020
agenda, where its principal goals are stated.
“The EU2020 agenda comes across with a clear message for
Europe. The EU’s future economic growth and jobs will increas-
ingly have to come from innovation in products and services
for Europe’s citizens and businesses. Innovation will also con-
tribute to tackling one of the most critical challenges Europe is
facing today, namely ensuring the efﬁcient and sustainable use
of natural resources.”
3.3. Citizens’ views on SGs and policy makers response
Despite the very positive views of policy makers and industry
regarding the possible implementation of SG, citizens are seen as
having a great deal of concerns about it. One of their main con-
cerns is related to surveillance and privacy of citizens in theirSG) about the citizens’ habits and electricity consumption in every
6 George Orwell’s term in his famous book Nineteen Eighty-Four.
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oment of their lives (e.g. Blake Levitt and Glendinning, Regalado,
des [4,42,16] is collected by the companies that run the electrical
ystem. In the account of the policy maker interviewee, this contro-
ersy lead to the inclusion of consumer associations in the expert
roup on security and privacy of smart meters and SG lead by the
uropean Commission.
“I invited a consumer association from the Netherlands to par-
ticipate in our expert group on security and privacy, and with the
smart meter manufacturing associations, we came to an agree-
ment on some principles. One of the principles was  privacy by
design, and this was stressed in the deliverables and explained
there.” (Policy maker 2, 21/6/2013)
Through different material posted online, blogs, forums and
ocial media,7 we have identiﬁed several main issues arising in the
iscussions and commentary. The focus of all the posts is smart
eters, even if the discussion is led around SG, as a broader topic.
ased on this, the consumer organisations seem to agree that citi-
ens should be free to decide whether they want a smart meter at
ome or not:
“Consumers should always have the choice whether they want
to have a smart meter or not, especially if they are going to
pay for it. [...] Consumers should not be obliged to take part
in such programmes as demand-response for instance.” (Con-
sumer association representative 1, 19/7/2013)
One of the most discussed issues that emerges on the forums
s health effects from the introduction of smart meters at home
ecause of the radiofrequency signals they emit, based on the con-
ern that the radiofrequency electromagnetic ﬁelds are potentially
arcinogenic.8 The possible health issues are mentioned in the
NEC/BEUC Position Paper on Energy Efﬁciency [1]. However, this
ssue does not come up in any of the interviews we conducted or in
he policy document we analysed. Other issues discussed in the for
 we looked at include environmental effects, construction of grids
s proﬁt-oriented enterprises as well as, the accuracy and inva-
iveness of smart meters, connected to the issues of security and
rivacy. According to the EU policy makers with whom we talked,
here are antagonist stakeholders’ views that need yet to ﬁnd a
pace to be articulated in policy making:
“There are different ways in which this can be done. Each con-
sumer has a different interest. Even if you found a consumer
who would agree to take part in the project it would not help
you a great deal because there would be thousands of other
consumers with different views. If you look at citizen associ-
ations or consumer associations, they do not easily represent
consumers’ views as such because there are different views on
this matter. What ADRESS9 tried to do was to enter into a dia-
logue and present its ﬁndings in an open manner and try to see
how this could work in the real environment. They had sepa-
rate interactions with consumers associations to discuss how
7 We have analyzed the following blogs and fora: Smargridawareness http://
martgridawareness.org/; Citizens for safe technology: smart meter petition
ttps://cstorg.wufoo.com/reports/smart-meter-petition/; Wijvertrouwehnslimme
eters niet http://www.wijvertrouwenslimmemetersniet.nl/; Regalado’s article
Rage Against the Smart Meter” published in MIT  Technology Review http://www.
echnologyreview.com/news/427497/rage-against-the-smart-meter/page/2/and
omments of readers below; ZonJonge http://zonjonge.nl/slimme-meters/.
8 Smart meters emit radiofrequency waves, which are a type of electromagnetic
adiation that can be potentially cancerogenous, based on the classiﬁcation of the
nternational Agency for Research on Cancer of the World Health Organization that
adiofrequency electromagnetic ﬁelds are possibly carcinogenic to humans (group
B).
9 ADRESS is an European project funded under FP7 of research: http://www.
ddressfp7.org/. & Social Science 12 (2016) 16–26
this would work in the real environment. There are different
interests in this area. For instance, some consumers would like
to have cheaper electricity, whereas that does not align with
the direct interest of generators and network operators, who of
course would like to establish a more stable business case for
themselves. The question is, therefore, how can we deal with
these different interests and ﬁnd ways of being able to represent
each view fairly?” (EC ofﬁcial, 27/8/2013)
Nevertheless, one of the biggest issues both among citizens and
other stakeholders concerns the calls for empowering citizens. The
industry and policy makers promise users’ empowerment through
energy consumption “free choice” that the user will be entitled
through the SG model.
“We  try to empower customers not only to produce their energy
but to choose when they want to consume their energy” (Indus-
try, 24/6/2013)
But, if we  critically assess this statement, it remains unclear
what exactly will change, because many EU citizens already have
the opportunity to choose when to consume energy, a choice driven
by time based pricing. At the same time, if we take a look at the
raise of photovoltaic panels in residential houses, we can see that
the technology is driving the increase of electricity usage and not
its decrease as it had been predicted [15,34].
The Communication also talks about the empowerment of cit-
izens without specifying how this will be done or what it actually
means.
“With the transition towards smart energy systems come new
opportunities for EU citizens, but as with any new technol-
ogy, increasingly sophisticated functionalities can result in
unintended consequences. Great emphasis is given by Euro-
pean policy-makers to the need to implement more active
transmission and distribution systems. Central to the future
development of this smart energy system is nevertheless con-
sumer acceptance through enhanced consumer protection and
empowerment. Effective regulatory and policy measures to
address personal data handling, safety and consumer protection
are, in our views, still lacking.”
However, the consumers association representative that we
interviewed outlines some uncertainties and possible problematic
issues. They do not believe consumers will change their behaviour
by engaging more with the electrical system than they do for the
moment, mostly because of the complex energy market whose
functioning often remains unclear to citizens.
“Personally, I do not really believe in massive consumer activa-
tion, because what we  see on the market very much depends on
consumers. However, what we see now is that the energy mar-
ket is one of the worst-performing markets when we  look at
different surveys: people do not understand their energy bills,
in some countries there is tax complexity and so many that peo-
ple get confused, and they do not really engage with the market.”
(Consumer association representative 1, 19/7/2013)
This was  also suggested inour interview with an industry devel-
oper who  explained his personal experience with the smart meter
in following words:
“The ﬁrst week I had the smart meter, I looked at the app and saw
I had used the same amount of energy as yesterday, and after a
couple of weeks I did not look at the app anymore. Therefore, I
am not so convinced that it is very useful in the long term; that
is my  personal point of view.” (Industry 2, 27/6/2013)
We  see that this opinion is very similar to the opinion of con-
sumers associations who  fear citizens will not engage in the long
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un with smart meters. In this context, some policy makers are
ware of this sort of disconnect and see a need to know more about
itizens’ opinions and feelings regarding smart meters, not least
ecause smart meters have been subject of a great controversy
n many countries, namely in The Netherlands10 [26,27] but also
utside Europe.11
“What I deﬁnitely also want more of in the future is to under-
stand how individuals feel about this choice, which is also a very
expensive choice as we know very well, or let us call it an impor-
tant investment decision for the future. We  need to consult and
understand how people feel about it a lot more.” (Policy maker
3, 24/7/2013)
.4. Whose views?
Through the interviews and the analysis of policy documents,
e have seen that opinions of different stakeholders are often not
aken equally into account in those policy documents. While both
he interviewed policy makers and industry representatives argue
hat consumers’ views are more present in policy documents than
ndustry, the consumer organisation’s representative that we  have
nterviewed highlights the fact that industry’s views are predomi-
ant in the work of the Task Force on SG and its policy documents;
hey argue that the simple fact that industry’s budget is higher
han that of consumer organisations sets a priori the affordability
o regularly participate in the Task Force, make their voice heard
nd ultimately inﬂuence policy making. Hence, it is interesting to
ee that the interviewed policy ofﬁcer sees it differently, as the
ollowing quote illustrates:
“If you ask the members of the Task Force whether they think
that the Commission is taking on board consumer views or
industry views, I believe that most of the members would say
that it would be consumer views.” (Policy maker 3, 27/8/2013)
But in the view of one of our interviewees, consumer organisa-
ions might be stronger than the industry because of their united
osition, while the industry is divided. This interviewee also sug-
ests that regulators should be representing a “common interest”,
hich should be the same as citizens’ views.
“Consumer organisations are sometimes even stronger than the
industry because they are quite compact with their position.
The industry is very divided; there are people from the indus-
try who are against and people from the same industry who  are
absolutely in favour. Therefore, in the end, consumers and other
stakeholders are making their voices heard even more in this
case. There are also regulators, typically independent, who over-
see the electricity market, who have the purpose of supporting
the common interest.” (Researcher 1, 4/7/2013)
It is even more interesting to note thatour interviewed policy
aker sees policy makers as citizens’ representatives and actually
hink of themselves as representatives of citizens’ voice:
“Politicians are very important representatives of consumers
and citizens as they are elected by citizens to cater for their
views in a broader sense. Interaction with politicians and policy-
makers is therefore a very important part of this project.”(Policy
maker 4, 27/8/2013).
If we now turn to the Communication we can read that:
10 The Dutch government refused the initial regulation of the use of smart grids
or all due to privacy issues and supported the possibility for opt out [54].
11 The same type of controversy is present in countries outside of the EU, such as
alifornia in the US (e.g. [9,43]. & Social Science 12 (2016) 16–26 23
“the Commission has set up a SG Task Force which has issued
a report outlining expected services, functionalities and bene-
ﬁts. These are largely agreed by industry, public authorities and
consumer organisations and are described in the attached Staff
Working Paper. ” (p.2).
Whilst we  were not able to ﬁnd the “attached” Staff Working
Paper, we are left to wonder what “largely agreed” means in this
context. Taking into consideration that organisations participating
in the Task Force are three industrial partners, one public authority,
and one consumer organisation, which are explicitly mentioned, it
is not clear whether the agreement was  made between them or
other social partners who had agreed upon it as well.
Hence, from a knowledge assessment point of view, we see that
there are many quality issues that arise from what seems to be
a prevalence of un-discussed socio-technical imaginaries in the
debate about these systems, sustaining the overall innovation nar-
rative.
4. Discussion
SG are presented to citizens of the EU as supportive of a more
sustainable energy system,a goal that is positioned high on the EU
agenda through the innovation and growth narratives that sus-
tain it. In this paper we have explored how knowledge assessment
methodologies, in particular pedigree analysis, may help with look-
ing into quality elements of the discourses that sustain the “SG”
project, namely assumptions, justiﬁcations, claims, the narrative
voices and what one can designate as the disconnect between the
discourses and action of different members of the epistemic net-
work that sustains the smart promises of future electric grids.
In our analysis of policy documents, in particular the Communi-
cation, as well as the in-depth interviews we have conducted, we
see that the knowledge that is used in policy discourses is mostly
knowledge that supports and celebrates the proposal, and not sur-
prisingly it is aligned with industry discourses. In other words, the
socio-technical imaginaries that shape this proposal are very sim-
ilar to the ones described by Jasanoff and Kim [32] in relation to
past and current energy policies in the three different countries
they looked at. In the Communication that supports this initiative
in the European Union, the discussion of “risks and losses of tech-
nological development” (Op. cit.)  or the discussion of alternatives
is very limited; instead SG are heralded as the smart, reliable, com-
petitive and innovative breakthrough, as well as, the means to solve
our growth, sustainability and energy security challenges.
Thus, as for the European character of SGs, we have not noticed
many particular distinguishing attributes of these socio-technical
imaginaries—for instance, if compared to the studies of Jasanoff and
Kim [31,32], the only distinctive signs are the broader supranational
scope, the presence of grand narratives connected to the notion of
the “Innovation Union” and no discussion of risks or unknowns.
Another interesting difference is seen through the performance
of SGs through imagining other actors (e.g. the interviewee from
the industry highlighting his connection with academia, or the pol-
icy makers seeing himself as representing consumers); indeed, the
majority of the stakeholders we talked to stressed the connections
with other actors, as a way of engaging with SGs in different func-
tions.
The broader scope explains the centralised view of smart grids
and their possible application to resolve the aforementioned grand
challenges. This seems to suggest, that SGs are offered as a project
that serves outright the public good.Our pedigree analysis of the Communication (a policy docu-
ment) shows that the main sources that support the document are
either European Commission or industry publications—see Fig. 1.
By investigating further the knowledge production around this
2 search & Social Science 12 (2016) 16–26
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heme, we realise that there is a debate going on that focus on
he tangible object that connects citizenry to this enterprise: the
smart meter”. The smart meter is a constitutive element of the
mplementation of SG. As we have seen earlier, there are ethical
ssues raised with its adoption as the interface between citizens
nd the energy grids. Yet, this proposal (SG) is strongly reliant on
ublic engagement and (active) citizenship. In fact, on one hand,
ngagement is the condition sine qua non for the proposal to thrive
s argued by many, but on the other hand, our analysis suggests
hat the concerns of citizenry are downplayed, that the rhetoric of
mpowerment with which smart meters are presented to citizens
s in need of examination. Empowerment of citizens is described as
appening through the interactions between consumers and pro-
ucers happening through SG. What seems to be missing is the clear
ision of how this will happen and how citizens’ behaviour will
hange or whether they will turn from passive into active (energy)
itizens [40].
Whilst in the literature, ambivalent visions of different stake-
olders is sometimes described as beneﬁcial or even reinforcing the
evelopment of technology as well as their acceptance in society
50,8,49], our analysis suggests that at some levels, visions are not
nly different but rather representing a disconnect between differ-
nt stakeholders, especially between policy makers and industry on
ne side, and citizens on the other. Citizens’ views with regards to
mart meters, as expressed in online platforms we analysed, show
oncerns for issues such as their rights, surveillance, health, safety,
tc., which, as we have seen in some EU countries, results on pub-
ic resistance to the dominant visions about energy futures. We
rgue that those concerns have not been fully examined in the SG
olicy proposal. Policy makers see the convincement of citizens
bout the safety, predictability, security, privacy, data protection
f SG’ operations as one of the major challenges to enact these sys-
ems. However, the dialogue with the publics seems to be rather
oor or non-existing. In fact, our policy maker interviewees think of
hemselves as citizens’ representatives; but can this claim be really
ustained? For example, with knowledge assessment methodolo-
ies we see that the quality of knowledge produced by different
ctors of the epistemic network is ensured in different ways, but
e also see what knowledge is enacted and which is not. While the
ndustry relies mostly on academic sources and their own research,
olicy makers mostly refer to the industry sector, as source to doc-
ment their claims. In the Communication, many general claims
re made without reference or originating from other European
ommission’s documents, therefore reﬂecting the institution’s dis-
ourse. In referring to the publics, little is said about their concerns,
xpectations; public issues are described through issues of ‘privacy’
nd ‘security’ as if public dimensions of such ‘critical infrastruc-
ures’ can be reduced to these aspects. Hence, in what sense are
olicy makers voicing European citizens’ concerns, interests and
uestions? How could instead civic epistemologies shape a better
ollective commitment to responsible energy markets and con-
umptions? Based on the study presented here, we argue that there
s a strong need for more participation and public debate in policy
aking processes about energy futures.
. Conclusions
As our study suggests, the socio-technical imaginaries that are
eing privileged come from the industry and are then echoed by
olicy makers; they are coherent with and fuelled by the innovation
arrative. Benessia [3] refers to the standard imaginaries of inno-
ation as: wonder (we want), control, power (we can) and urgency
we need). The discourse on SG can be well described by these stan-
ard imaginaries, not only we want and we need SG because they
romise to solve many of the human current challenges, but alsoFig. 2. The epistemic networks.
we can. But, how are the questions arising from those who are her-
alded as the key actors to implement these systems crafted in the
overall proposal? Our in-depth interviews seem to indicate that
there are pragmatic, practical and political questions unanswered,
especially by the policy documents, for example who is actually
beneﬁting from the ‘smart’ on the grids? What regulatory means
exist or will be developed to protect citizens from potential corpo-
rate wrongdoing when it comes to their rights? What is made of
citizens’ hopes and fears?What grids and energy production are we
supporting with SGs?Are there alternatives?
Fig. 2 summarises what epistemic network surrounds the con-
struction of the discourses around SG, obtained through pedigree
analysis in knowledge assessment methodologies.
Finally, as for other collective challenges of our times, the debate
on energy governance needs not to be relegated to speciﬁc power-
ful elites and their agendas, but should be a matter of permanent
debate and of shared responsible action, as frameworks like the EU
approach to European Framework Programmes called Responsible
Research and Innovation seem to sustain.
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Appendix 1.A.1. List of interview questions
1. Please tell us in what vested interest you have dealt in regards
to smart grids?
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. What was your motivation to engage in this topic?
. To which problem are smart grids the solution according to you?
What human challenges or other do they respond to?
. What do you base this argument on?
. What kinds of methods are used to generate the knowledge that
supports the work you do in this area?
. What are the sources of information you have used?
. Why  did you rely on these sources and not on others [examples]?
. What kinds of criteria and or procedures, strategies did you use
to ensure the quality of the knowledge used, produced and com-
municated to peers and other spheres? [How do you support the
claims made in the text?]
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